Deglycerolization of red blood cells: A new dilution-filtration system.
In this work, we present a new version of the dilution-filtration system for rapidly deglycerolizing a large volume of cryopreserved blood. In our earlier system, one of the major problems was the damage induced to the red blood cells (RBCs) due to high osmolality change at the dilution point. Therefore, we devised a new system to solve this problem. First, we theoretically simulated the osmolality variation in the new system and the variation of the maximum and minimum volumes of the RBCs at the dilution point to examine the effects of operating parameters/conditions. Next, we experimentally validated the effects of these operating parameters by deglycerolizing porcine blood. The results show that when the initial NaCl concentration in the hypertonic solution is 18%, the volume of the hypertonic solution is 200 mL, and the flow rate of the filtrate is 50 mL/min, the system can effectively remove glycerin from 200 mL of porcine blood in 30 min, with ∼87% RBC survival rate and ∼73% RBC recovery rate. Our results indicated that in the new system the concentration and the volume of the hypertonic solution used to dilute the blood are the important parameters that need to be adjusted to reduce osmotic damage to the RBCs. In addition, a fast filtrate flow rate is highly recommended. This work can significantly contribute to the development of a more efficient and effective system for deglycerolizing large volumes of cryopreserved blood in clinic.